The first cluster of cases of human Rickettsia felis infection in Spain diagnosed by PCR is reported.
Serologic testing for Lyme borreliosis, cat-scratch disease, human anaplasmosis, and Q fever, as well as SFG and TG rickettsioses (immunoglobulin G [IgG] enzyme-linked immunosorbent assays and Western blotting for Lyme borreliosis and IgG indirect immunofluorescence assays for the remaining ones) were negative for both patients. DNA was extracted from the human acute blood-EDTA and serum specimens and also from a dog serum sample (all before antibiotic therapy) by using a blood DNA spin kit (Genomed; Genycell Biotech España, S.L., Granada, Spain) according to the manufacturer's instructions. These extracts were used as templates in PCRs to investigate the arthropod-borne diseases above indicated (Table 1) . Due to the low sensitivity of detection of spirochetes in blood samples, PCR assays for Borrelia burgdorferi sensu lato were not performed. Curiously, PCR amplifications of gltA, ompA, and ompB rickettsial genes were successful for samples from both patients and from the dog under conditions previously described (3, 12) . Negative controls (one of them with template DNA but without primers and the other with primers and containing water instead of template DNA) were run at the same time under the same conditions as the samples and produced no detectable product. The nucleotide sequences obtained from the PCR products were identical to each other and, by BLAST analyses, were closest to Rickettsia felis sharing 99.3% (295 of 297), 100% (468 of 468), and 99.7% (381 of 382) identities with the partial sequences of the gltA, ompA, and ompB genes, respectively. The remaining PCR results were negative.
Chiggers collected in Piqueras area were also investigated for the presence of the same microorganisms mentioned above by using the PCR primers listed in Table 1 . According to our results, none of the more than 1,000 larvae of N. autumnalis studied was infected with B. burgdorferi sensu lato, Bartonella sp., Anaplasma phagocytophilum, Coxiella burnetii, or Rickettsia sp.
The woman received doxycycline (200 mg/day) for 10 days; she recovered within 2 days, and she remains well. The dog received terramycine, and it quickly recovered. The man, who was afebrile, did not receive antimicrobials (he had skin lesions of the chiggers that resolved with antihistamines and steroids). Neither the people nor the dog developed IgG antibodies to rickettsias or to other investigated microorganisms during the follow-up. The lack of an antibody response to SFG and/or TG Rickettsia could be due to the lack of sensitivity of the immunofluorescence assay method and also to the early antimicrobial therapy.
In the last 20 years, and thanks to the development of valuable methods such as culture and PCR, new Rickettsia species have been involved as human pathogens (9) . R. felis is one of them. This flea-borne SFG Rickettsia sp. was first recognized as a human pathogen in Texas in 1994 (15) . Since then, only a few patients-from Mexico, Brazil, and Germany-have been diagnosed with R. felis infection by molecular biologic techniques (PCR) (11, 14, 17) . More studies have provided evidence of the presence of this microorganism in cat fleas (Ctenocephalides felis and Ctenocephalides canis) and, according to results based on PCR assays, R. felis-infected fleas are common in Spain (1, 7). However, to the best of our knowledge, in Spain no human R. felis infections have previously been confirmed by using PCR, although very recently serologic evidence of human R. felis infections has been demonstrated in the Canary Islands (10). Our report describes the first group of cases of R. felis infection in humans diagnosed by PCR in Spain (southern Europe) and the second group of cases documented by PCR in Europe overall.
Since R. felis infection is an emerging human infectious disease, it should be considered in patients with fever and/or rash after flea bites or contact with cats. According to previous reports, headache, abdominal pain, nausea, vomiting, and diarrhea, as well as central nervous system involvement (photophobia, hearing loss, and/or meningism) are common clinical manifestations (11, 17) . In our case, the detection of R. felis in a man without symptoms of typical rickettsia is very interesting, since it suggests that this infection may be more prevalent than was previously thought.
Furthermore, chiggers have medical and veterinary importance, and they are vectors of Orientia tsutsugamushi (scrub typhus) in Asia. Their role as vectors of diseases has not been demonstrated in Europe, although at least 10% of the trombiculidae harbored A. phagocytophilum in the referred area (Piqueras) according to Fernandez-Soto et al. (4) . The real implications of chiggers as disease-bearing vectors are unknown, but chiggers might facilitate infections through skin lesions. Our report describes the second PCR-confirmed cases of human R. felis infection in Europe, and it supports that R. felis should be considered in the diagnosis of flea-borne rickettsioses, especially after flea bites, even in patients without a rash or in asymptomatic people. a PCR amplification for the detection of B. burgdorferi sensu lato was not determined with either blood or serum specimens.
